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Contract Description

The purpose of this work s to develop techniques Lo overcoms the fuadaments!
limits of present frequency stendards--the second and residual first-order
Doppler shifts. To this end, we study suitable frequency refereace tramsi-
tions in fons which are stored in electromagnetic traps and cooled by radie-
tion pressure to < 1K,

Scientific Prodblea

Although we have now desonstrated laser cooling to < 0.1K and have (dentified
some of the causes for the present 1iaft, we will try to approach the theore-
tical Maft of 1073k To this end, we vi)) continue studies of a single fon
in the trap. In addition, we will try to tatlor clouds of modest density that
are relatively free of sagnetron velocity effects. It showld also be possidle
to observe condensation of the fon cloud into a liquid or solfd. We will
continue to incorporate the cooling into high resolution spectroscopy of Ng',
Be® and Hg' and use the flourescence as a monitor in triple resonance schemes
which should allow us to obtain linewidths of less than 0.01 Hz. Such experi-

ments should allow us to study problems generic to all fon frequency sten-
dards.

Scientific and Technical Approach

We will continve work to develop better traps for spectroscopic studies. We
are completing first tests on a new trap for Be’ and will soon make {aprove-

ments. We are developing a separate experiment for mlﬂg’ fons. This experi-
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